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COMPLETE SPECIFICATION 



We, Sun Oil Company, a corporation 
organized under the laws of the State of New 
Jersey, United States of America, of 1608, 

Unied States of America, do hereby declare 
the invention, for which we pray that a patent 
may be granted to us, and the method by 

mIi" 10 .? e, £ 0Tmed > 10 be Particularly 
m and by ^ Allowing statement • — 
h J^i^ n, ? on relates to the production of 
hydrocarbons from wells and more particularly 
ataectrf to method and means fofproducing 

Sby S a fr weU. a PlHndity ° f f0mad00S ^ 
In well drilling practice a single well mav 
traverse a plumbt/of fonnationTwnlcn cT 
tain oil or gas. It is often desirable in such 
casts to complete the well for simultaneous 
production for more than one of the forma- 
tions penetrated. The conventional procedure 
for doing this is to effect a dual completion 
and flow from a tower formation through the 
^ bm S wade flowing from a higher forma- 
tion through the annulus between the tubine 
and casing. Choke, m provi^ M ±e W J 
head for separately regulating the rates of flow 
of the two streams to conform to the allowable 
production rates for each zone. 
The foregoing method of dually completing 

Pr^rlT^r? for sev cral reason! 
Producnnn through the annulus is hazardous 
due to the fea that the fluid stream tends to 

in 0 *? 11 *I d elosion of *e casing, 
Aereby allowing the possibility of a blow-out 
or subterranean loss of hydrocarbons to an 
upper formation. Also, when it becomes nece^ 
sary to utilize gas lift to effect flow from die 
formations, the gas lift can be applied for only 
one zone at a tune and that only in an ineffi- 
*™£T a '' ^"^equendy both produc- 
tion strata cannot be depleted simultaneouslv 
In many cases mis results in large quantities 
of otherwise recoverable oil being left in the 
r eservoirs. A further unsatisfactory condition 



anses when die annulus well begin, to produce 
water. Due to meffident* flow m ihe 
annulus, salt water accumulates therein and 
dra loads up the well and stops the oil flow. 
£Z? from ^ 2one then is generally 
abandoned. Later attempts to prodn^ fr7 m 
aich zone after the other zone has become 
d«> toed often fail to restore the preducti™ 
Sm another drawback in conventional dS 

H^T S J eSul ?^ om P™* 5 * accumulations 
in the annulus ; which are difficult to remove. 

An object of the present invention is to pro- 
vide means for completing a well for simul- 
taneous production from two or more zones 
S™. F? a * V". Vantages ofloS 
aW ^.^P^ns such as those described 
«„S ^ otheT ^iect is to provide means 

TL^° d formultipte zone production hZ 

l^t&FSP £ ^ tubin S mder conditions 
such that flow from a zone of relatively high 

fl£T£ 0811 be vdUxd 10 ^cct or aid the 

flow from one or more zones in which the 

pressure is too low normally to permit the 
desired rate of flow therefrom. 

tin? P ^ ti £L 0f v accordin S to the inven- 
tion involves the use of one or more flow 
control devices, hereinafter described, which 
are positioned in the well tubing adjacemthe 
production formations. Fluids from the fonna! 
tions pass as separate streams through the flow 
octroi devices and thereafter cXhTgle m 
dx robing and flow from the tubing It the 
wd^ head as a single stream. The ccmm.1 
devices contam choke means which cause a 
amd stream from a zone of high pressure to 
undergo a sharp pressure drop prior to com- 
mingling with another stream. The resuhme 
pressure reduction causes or facilitates the flow 
relict fcom <** °r more of the zones of 
relatively tow pressure. By operating in this 
a high preW zone will 
retease solution gas as the pressure is reduced 
and the lifting effect of the released gas and 
any free gas already present in the ofl stream 
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can be utilized to effect or aid the flow from 
at least one of the other zones. Production can 
be secured from any desired number of forma- 
tions simultaneously, even though flow from 
5 some of them normally would not be obtained 
from a single completion well in such forma- 
tion. 

The invention is more specifically described 
with reference to the accompanying drawings 
10 in which: 

Fig. 1 is a simplified cross-sectional view of 
a well in which one type of the flow control 
device has been used for completing the well 
to produce from an upper zone through ports 
15 in the tube and from a lower zone through the 
bottom end of the tubing. 

Figs. 2— A and 2 — B, taken together, con- 
stitute Fig. 2 which is an elcvarianal cross- 
sectional view illustrating in detail a form of 
20 flow control device. . 

Figs. 3, 4, 5 and 6 are cross-secuonal views 
of the device of Fig. 2 taken on the lines 3—3, 
4—4, 5—5 and 6—6, respectively. 

Fig. 7 is a schematic illustration of a well 
25 traversing two production zones and in which 
another form of flow control device is em- 

^Fig!" 8 is an elevation al cross- sectional view 
illustrating in more detail the flow control 
30 device shown in Fig. 7. 

Fig. 9 is a schematic illustration of a weu 
traversing two production zones the upper of 
which has insufficient pressure to permit flow 
into the well tubing and which has been pro- 
35 vided with means for mternrittently forcing oil 
from the upper zone into the tubing. 

Fig. 10 is a schematic illustration of a well 
completed for production from two zones in 
which means are provided for intro ducing gas 
40 from the surface to aid in lifting the mixed 
streams of oil in the tubing. 

Referring now to Fig. 1, a well is shown 
which has a casing 10 which has been cemented 
in place in the usual manner by cement body 
45 11. The well traverses two production zones, 
illustrated as Zones A and B, which may be 
cither gas or oil formations. The casing has 
been perforated for production from both zones, 
as illustrated by perforations 12 adjacent upper 
30 Zone A and perforations 13 adjacent lower 
Zone B. A tubing string 14 is positioned in 
the rasing and the annnlus therebetween is 
closed off near the bottom of the tubing by 
means of packer 9. The tubing carries a land- 
55 ing nipple 15 adapted to receive the flow 
control device which is held in position by 
means of conventional latches 16 provided at 
the top of the device. The landing nipple is 
positioned adjacent Zone A and contains ports 
60 17 for receiving fluid from the formation. 

The flow control device, which is positioned 
in the l°"^g nipple in conventional manner 
by means of a wire line, comprises a cylindrical 
housing 18 which forms an armnhis 19 with the 
6S landing nipple, and which contains parts 20 



for passage of fluid from Zone A. Packing 
means 21 positioned above and below the ports 
17 and 20 prevent fluid flow along the annulus 
19 and require the fluid to flow through per- 
forations 20 in the housing. The bousing con- 70 
tains a baffle member 34 which forms an 
ann ular upwardly extending flow channel 22 
that leads to a port 23 in transverse baffle 24. 
A resilient check valve member having a circu- 
lar edge 25 is provided in flow channel 22 75 
to prevent backflow of fluid toward Zone A. 
Any downward flow of fluid from port 23 
causes edge 25 of the valve to move outwardly 
against the edge of the housing wall at 26 and 
dose the annular channel, thus preventing 80 
downward flow. The check valve should be con- 
structed of a tough material, such as neoprene, 
which is unaffected by well fluids and which 
has sufficient flexibility for movement of the 
edge 25 against the valve seat 26. 85 

The transverse baffle 24 contains a second 
port 27 which is threaded for receiving a choke 
28 that serves to regulate the flow from the 
lower Zone B. Port 23 also may be threaded 
for receiving a choice (not shown) in cases 90 
where the pressure in Zone A is high. Baffle 
24 has a cylindrical extension 29 positioned 
inside baffle 34 and "O" rings 30 are pro- 
vided for sealing the annulus therebetween. 
Extension 29 thus forms a passageway leading 95 
to port 27 and choke 28. 

In a lower part of housing 18 another baffle 
31 is positioned to form an annular flow 
channel 32, and another resilient check valve 
33 is provided in the channel to prevent back- 100 
flow of fluid toward the lower Zone B. 

It may be seen that the device as above 
described provides two separate flow channels 
for the fluids from the two formations, which 
channels terminate adjacent each other in the 105 
well tubing at which point the flowing fluids 
mix with each other. The device also has the 
important feature of providing throttling means 
(Le., one or more chokes) for reducing the 
pressure of either or both fluids prior to their 110 
admixing. It further includes means for pre- 
venting backflow to either formation so that 
fluid from one formation in no case can flow 
to and enter the other formation. 

For the purpose of illustrating advantages 115 
of the present invention, assume that Zone B 
of Fig. 1 is a high pressure oil zone but that 
Zone A has a pressure which is too low to over- 
came the hydrostatic head in the well and 
hence would not normally flow. The device of 120 
Fig. 1 can be employed so as to utilize the 
fluid flow from Zone B to cause flow from 
Zone A. A choke 28 having an opening of 
appropriate size to secure the allowable rate 
of flow from the lower zone is placed in port 125 
27. Flow from the lower formation is then 
begun. The sharp pressure reduction resulting 
from passage of the fluid through choke 28 
causes fluid from the low pressure zone to 
flow through the control device and issue from 13( 
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port 23. The two streams then mix and the 
mixture flows upwardly in the tubing. When 
Zone B is an oil formation, the sharp pressure 
drop at the choke causes solution gas to be 
released and the released gas and any free gas 
already present in the oil stream provides a 
lifting action which aids the flow of the mixed 
streams When Zone B is a gas formation, 
hfting of oil from Zone A likewise is effected 
Umtrol of the rate of flow from the upper 
zone can best be achieved by regulating the 
pressure of the flowing stream at the well head, 
which generally can be done without substai^ 
ually affecting the flow rate from the high 
pressure formation. Alternatively, control of 
the rate of flow from the upper zone can be 
effected by means of a choke of appropriate 
throat size in port 23. 
By employing the device in the foregoing 

m ?S lCr j M producd . on ^ * accomplished from 
a dead zone, i.e., a zone which has insuffi- 
cient pressure normally to overcome the 
hypostatic head of the column of fluid in the 
wefl. The "dead" zone can be either the upper 
or lower zone and the device will work equally 
as well; provided that when it is the lower 
zone, it much have enough pressure to permit 

device* * * kvCl °* *** < * >ntrol 
. I» one particularly useful embodiment of the 
invention, a gas sand penetrated by a "dead" 
well, which initiany was a single completion 
weU in an oil zone, can be utilized to flow oil 
tram the oil zone. One or more gas sands 
T" 110 ^ 7 ™ avaUaWe m single completion 
* ^ ? c ra^ir Pressure has 
dropped enough that the desired rate of oil 
flow cannot be maintained, a control device 

£ J^ 31 ? 0Wn m Fi & 1 <** Placed in 
the well to obtain a flow of gas from the gas 
sand into the well tubing. The gas sand can 
be one which is either above or below the oil 
sand Gas can be admitted to the tubine 
through a choke of the proper size to obtain 
a gas rate that will effect the desired lifting 
action on the oil column. Thus energy derived 
from the gas reservoir can be utilized to secure 
the desired rate of flow from the "dead" oil 
formation. 

Referring now to Figs. 2—6, a more detailed 
form of flow control device is shown which is 
adapted to be anchored in a conventional land- 
mg nipple as described in connection with Fig 
1. The device is landed in a nipple 40 having 
side ports 41 for entrance of well fluid from 
the formation adjacent to which the device is 
anchored. An elongated assembly 46, which 
projects through the bottom of nipple 40 as 
shown at 42, provides a channel for upward 
flow of fluid entering side ports 41 and a 
separate channel for flow of fluid from one or 
more lower production zones which fluid enters 
through longitudinal ports 43 at the bottom. 
Packing members 48 are provided above and 
below side ports 41 to seal off the annuhis 



between landing nipple 40 and assembly 46 
? 3 « the bottom lead to a single flow 
zone 44 in which is positioned a resilienTche^ 

f^rr ,°V 9 u*™ 6 50 « Positioned 

frn^T 0 ,^ ^ rate of flow of fluff derived 
from the lower formation. From the choke 49 
the flow channel leads through central channel 
51 and offset channel 52 which leads to a 
common passageway 53. ' 

The separate flow channel for the fluid 
entering through side ports 41 includes ports 
fk.of assembly 46, an annular 
channel 55 therein and a communicating longi- 
tudinal channel 56 which terminat^at the 
common passageway 53 leading to the upper 
- l^T" ***** TbTend of channd 
a choke (not shown) in case h should be desir- 

this point. A resilient check valve member 58 
is posmoned m anr^ channel 55 to prevent 
hackflow of fluid through side ports 41 

Conventional latching means, indicated 
generally as 59, are provided at the top tfthe 
device shown in Fi£ 2 for securkg f t b to 
^ndmg nipple in a tubing string. Tins deviS 
SSEF m csscm P U y the sametianner I7df- 
arf*d jaconnection with Fig. 1. One or more 

^52.?^ T d at a PP ro P^te Wea- 
pons in the well tubing for reguiatine or effect 
mg flow from a plurality oi P*SS£ PS 
taming oil and/or gas. 

. ?«fe«ing now to Fig. 7, a section of a well 
? Which mo devic£s of ano*e7 
SSmT* 1 ^ in a side pocte 

mandiri are utilized for controlling theflow 
from two separate production zoiis located 
tT* ° De °i mor ? lowcr »>nes. The well 
7™fa * V" 1 ™** 60 Passing through 
Zones A and B and a tubing Ling 61 mside 
the casing. Adjacent the upper zone a ride 
S£? fl ^ dr l 62 « PO*i£E inX mbint 
H"J J? T*^ ade pocket mandrel 62* is 
IJtewise positioned ad acent the lower zone! 
Flow control tools 64 and 64* of the 

^<lep octets of the mandrel!!. The side pocket 
each mandrel and the side of each toolare 

W^i W1 ? - C j > °PH? tm g P°«« for flow of the 
fmmation fluids. Tools 64 and 64' haw 

S^thtT^ leadiag 10 **» P« *™3 
B* nn«° L Passes to the tubing strinV 

£ T ° C ?^J? ^ man ner indicated by arnnra 

be e£„L^ WC ? aSSemW y *rangSen^ 
be employed m the same manneTas that of 

While only two producing zones have been ios 
in Fig. 7, itshoumTe unotrSl^at 125 
tins arrangement can be used for any desired 

°L*J Ch A tool foreach 

* lo w«d in the well on a wire^ne 
and set m place by means of a luck-over device 130 
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known in the art By having the tools placed in 
the mandrel side pockets, the tubing suing 
remains open and a wire line can be run to 
any desired depth without any necessity for 
5 previously removing tools placed above such 
depth. This is advantageous since it allows any 
tool to be pulled from the well without disturb- 
ing any of the others. Thus any one of the 
production zones can be selectively acidized, 
10 chemically treated or fractured without affect- 
ing any of the other zones. For example, if it 
is desired to acidize Zone B, control tool 64 l 
would be removed and add would be pumped 
down the tubing and into the formation through 
15 the ports in the mandrel and casing. The 
check valve 72 (Fig. 8) in control tool 64 
would prevent acid from reaching Zone A. 
Likewise any desired formation can be selec- 
tively worked over or treated for sand control 
20 without removing the well tubing and without 
the possibility of damaging any other formation 
by introducing drilling mud into the well as 
done in conventional practice. 
Fig. 8 illustrates tool 64 and mandrel 62 in 
25 more detail. The mandrel contains a cylindrical 
side pocket 63 a portion of the left-hand edge 
of which merges into and is actually integral 
with the mandrel walL The mandrel contains 
perforations 65 fox admission of the formation 
30 fluid Tool 64 comprises a housing 66 having 
side ports 67 in fluid communication with the 
mandrel perforations. At the upper part of the 
housing latch means 68 and a pulling head 
69, each of conventional design, are provided. 
35 Sealing means 70 are provided above and 
below perforations 67 for sealing the annular 
space between the mandrel side pocket 63 and 
housing 66. The housing provides a downflow 
channel 71 in which is positioned resilient 
t0 check valve member 72 to prevent backflow 
toward the formation. The channel terminates 
at the bottom of the tool in a choke 73 having 
throat 74 through which the formation fluid 
issues into the. tubing string. 
45 Referring back to Fig. 7, assume that Zone 
A is a high pressure oil zone and that Zone B 
is an oil zone having a low pressure such that 
it would not normally flow from a single com- 
pletion well. The pressure of Zone B, however, 
50 is sufficient to lift its fluid to the level of Zone 
A. It is assumed in this instance that the well 
tubing is plugged off beneath Zone B. The 
arrangement shown in Fig. 7 will perm it pro- 
duction of oil from Zone B in addition to 



Zone A. Flow of the Zone A oil through the 55 
choke in the bottom of the upper control tool 
results in a reduced pressure in the tubing at 
this point. Some of tie gas in solution in the 
Zone A oil prior to reducing its pressure will 
come out of solution and thus aid in lifting the 60 
Zone B oil to the top of the well. Thus a 
mixed stream of oil from the two zones can 
be withdrawn at the well head. By having the 
proper choke size in the control tool adjacent 
Zone A, production from this zone at the 65 
desired or allowable rate can be obtained. The 
rate of flow from the lower zone can readily 
be regulated by appropriately setting the 
pressure in line 75 at the well head by means 
of back pressure valve 76. Alternatively, such 70 
rate can be controlled by having a choke of 
the proper size in the control tool adjacent the 
lower zone. 

The following is a specific illustration of an 
embodiment of the present invention as it 75 
would be applied to a well which penetrated 
two oil sands at depths of 8536 — 8544 and 
8626—8629 feet, respectively. The well had 
originally been dually completed in conven- 
tional manner for production from the upper 80 
zone through the annulus and from the lower 
zone through the tubing. The allowable pro- 
duction rates for the upper and lower zones 
were, respectively, 30 and 7 barrels per day. 
After producing in this manner for a period, 85 
the well ceased to flow from the upper zone, 
due to a drop in its pressure. At that time the 
static bonom hole pressure for the upper zone 
was 2295 p.s.Lg. while the static and flowing 
bottom hole pressures for the lower zone were 90 
3577 and 3551 p.s.i.g. 

The present invention can be applied to the 
above described well in the following manner 
to obtain production from the upper zone. In 
the perforated landing nipple in the tubing 95 
adjacent the upper zone a control device of the 
type shown in Fig. 2 is located. The device 
contains a choke of the appropriate size for 
maintaining the rate of flow from the lower 
zone at 7 barrels per day. A back pressure 100 
regulator, such as shown in Fig. 7, is provided 
in the flow line from the well tubing to control 
the rate of production from the upper zone- 
Varying the back pressure at the surface by 
means of the regulator will cause the flow rates 105 
from the two zones generally to approximate 
the following values: 
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Thus, by regulating the pressure at the surface 
to a value slightly less than 1200 p.sXg., the 
allowable production rates can readily be rnain- 
taued. As production in this manner continues 
and the formation pressures drop, the desired 
rates of production can be maintained by 
decreasing the surface pressure by means of 
the regulator. 

Fig. 9 illustrates a well which has been 
dually completed in Zones A and B in the 
manner of the present invention and which is 
provided with means for admitting extraneous 
gas under pressure to the annulus between the 
casing 80 and the well tubing 81. The annulus 
18 Between the two zones by means of a 
packer 82 and the tubing string contains a 
control device, shown generally at 83, such as 
the device shown in detail in Figs. 2—6. Zone 
A is a 'dead" zone which has sufficient pressure 
to cause the liquid to rise in the annulus to 
the level shown at 84 but insufficient to force 
the hquid through the control device into the 
well tubing. At the well head a gas supply 
line 85 is provided with a time controlled gas 
injecting and venting device 86. This device 
alternately admits gas under pressure into the 
anmrius and then vents the gas through line 
ul ?ftf causcs m kterinrtrent pumping of 
the oil from the annulus through control device 
83 into the tubing. The fluid from high 
pressure Zone B then serves as the means for 
flowing the annulus oil to the surface. Upon 
passmg through the choke provided in control 
device 83, the Zone B oil releases solution gas 
and the released gas aids in lifting the iruxed 
adsrreaTOthrou^ the tubing to the well head. 

Wg. 10 illustrates a well completed for pro- 
duction from oil Zones A and B and provided 
witn gas lifting means employing extraneous 
gas. This assembly can be utilized in cases 
where the well does not pass through a gas 
sand and neither zone has sufficient pressure 
t0 lowing well The well comprises a 

casing ; 90 perforated adjacent Zones A and B, 
a tubing string 91 carrying a control device 

92 such a s that shown in Figs. 2—6, a packer 

93 between Zones A and B and preferably a 
packer 94 above the upper zone although the 
latter packer is not essential. The tubing string 
has a side pocket mandrel 95 above the upper 



Rates, bbls. per day 
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T^- 15 of a ? cd ^ carry ia its side 
Packet adevice 96 for adrriitting gas to the 
tubmg. The mandrel coirtains a port through 
which gas can pass to the device 96. This 
uewce can be a flow control device of the 
type described m connection with Fig. 8, with 
the choke port 74 being sized to adniit gas at 
the desired rate to the tubing. Alternatively, 
device 96 of Kg. 10 can be a conveS^ 
injection valve which is set to open when the 
gas pressure in the annulus reaches a predeter- 
mined value. Gas is admitted to the top of 
tue annulus through conduit 97 under sufficient 
pressure to pve the desired injection rate into 
the tubing This effects lifting of the mixed 
fi T^ g *">rn the control 

device 92 and allows the mixture to flow from 
tfte welL In cases where the well tubing may 
tend to load up with salt water, additional 
ade pocket mandrels (not shown) can be pro- 

u*" 1 . evdfi , * **** string, 
lius would permit unloading from a higher 
level and thus avoid having to apply toohigb 
a gas pressure withm the casing. Such mandrels 
normally would contain dummy valves any of 
which could be replaced by a gas injection 
device 96 on a wire line whenever it became 
desirable to gas lift from a higher level 
eff I^ coiitrol devices described herein for 
effecting multiple completion of wells for 
simultaneous flow through the well tubing offer 
many advantages over conventional oil field 
^ ?*ernbiies provided in accord- 
ance with the invention avoid the dancer of 
corrosion and erosion of the casing or eliminate 
the advantages of multiple tubing strings 
requiring speciiiHzed packers and wdl head 
equmrnent. The invention permits efficient 
^taneous depletion of an/r^ertfpr^ 
auction formations through a single string of 
tubing. In conventional practice where. choking 

n^ SCp ^ tC , Streams fr" 11 a multiple com! 
pletion well n, done at the surface, plugging of 
the chokes often occurs due to paraWde^si- 105 

™ fomatian of gas hydrates. Th£ is 
SS^.^ Present invention, 

smce the streams are choked within the control 
aevice adjacent the producing formation where 
the j^perarure is elevated so that neither 
paraffin deposition nor hydrate formation will 
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occur. Numerous other advantages derived 
from the present invention will be apparent to 
persons skilled in the art 
WHAT WE CLAIM IS 
5 1. A device adapted to be positioned in well 
tubing adjacent an inlet port therein for con- 
trolling flow of fluids into the tubing from a 
plurality of formations which comprises a 
housing having, a side port for communication 
10 with said inlet port, means carried by the 
housing for rctrievably locking the device adja- 
cent said inlet port in the tubing, packing 
means for dosing the annular space between 
the housing and tubing above and below said 
15 ports, said housing having an internal flow 
channel extending upwardly from its side port 
and a separate internal flow channel for up- 
ward fluid flow from beneath the device, each 
of said channels communicating with a common 
20 fluid passageway leading to the well tubing, a 
resilient check valve member in each of said 
channels for preventing downward fluid flow 
therein, and choke means in at least one of 
said channels for reducing the pressure of fluid 
25 flowing therethrough. 

2. A well flowing assembly for flow of fluids 
from a plurality of production formations 
which assembly comprises a well tubing having 
a side pocket mandrel adjacent an upper forma- 
30 tion, said mandrel having a port for flow of 
formation fluid into its side pocket, a housing 
positioned in the side pocket and having a 
side port and a communicating internal flow 
channel extending through the housing, pack- 
35 jng means between the side pocket and the 
housing above and below said ports, a resilient 
check valve member in said channel for pre- 
venting backflow of fluid toward the formation, 
a choke in said channel, and a second resilien t 
40 check valve member in the well tubing beneath 
said mandrel for preventing backflow of fluid 
toward a lower formation. 

3. A well flowing assembly for flow of fluids 
from a plurality of production formations 
45 which assembly comprises a well tubing having 
a side pocket mandrel adjacent an upper 
formation and another side pocket mandrel 
adjacent a lower formation, .each of said 
mandrels having a port for entrance of forma- 
50 don fluid into its side pocket, a housing posi- 
tioned in e fl<* of said side pockets and having 
a side port and a communicating internal flow 
channel extending through the housing, pack- 
ing means between each side pocket and hous- 
55 ing above and below said ports, a resilient 
check valve member in each of said channels 
for preventing backflow of fluid to a formation, 
and a choke in at least one of said channels* 
4. Method of producing a well which has 
60 been completed for production from a plurality 
of zones containing fluids under different 
pressures, said well having a well tubing con- 
taming entrance ports adjacent all of the zones, 
which comprises providing whhin the well 
65 tubing a flow channel for fluid from a zone 



of relatively high pressure and a separate flow 
channel for fluid from a zone of relatively low 
pressure, said channels communicating with a 
common fluid passageway, flowing a stream 
of fluid from the zone of high pressure toward 70 
said common passageway, reducing the pressure 
of the fluid ahead of said passageway to a 
value less than that of the low pressure zone, 
whereby a stream of fluid is caused to flow 
from such low pressure zone toward said 75 
common passageway, mixing said streams in 
the common passageway and withdrawing the 
mixture from the welL 

5. Method according to Claim 4 additionally 
comprising controlling the rate of flow from 80 
the low pressure zone by regulating the flowing 
pressure of said mixture at the locus of with- 
drawal from the well. 

6. Method of producing a well traversing 
two oil zones one of which has sufficient pres- 85 
sure normally to flow from the well and the 
other of which has insufficient pressure norm- 
ally to permit the desired rate of flow there- 
from, said well having a well tubing containing 
entrance ports adjacent both zones, which 90 
comprises providing within the well tubing a 
flow* channel from one of said zones and a 
separate flow channel from the other, said flow 
channels communicating with a common fluid 
passageway adjacent the upper zone, flowing 95 
oil from the high pressure zone toward said 
common passageway, reducing the pressure of 
the flowing oil ahead of such passageway to a 
value less than that of the low pressure zone, 
whereby solution gas is released from liquid 100 
phase, flowing oil from the low pressure zone 
into said passageway and therein admixing the 
same with the fluid from the high pressure 
zone, and utilizing the lifting action of the 
released gas to flow the mixture up the tubing 105 
and from the welL . 

7. Method according to Claim 6 additionally 
comprising controlling the rate of flow from 
the low pressure zone by regulating the flow- 
ing pressure of said mixture at the locus of 110 
withdrawal from the well. 

8. Method of producing a well traversing a 
high pressure gas zone and an oil zone which 
has insufficient pressure normally to permit the 
desired rate of flow therefrom, said well having 115 
a well tubing containing entrance ports adja- 
cent both zones, which comprises providing 
within the well tubing a flow channel from one 
of said zones and a separate flow channel from 
the other, said flow channels communicating 120 
with a common fluid passageway adjacent the 
upper zone, flowing gas from the gas zone to- 
ward said common passageway, reducing the 
pressure of the gas ahead of such passageway 
to a value less than that of the low pressure 125 
zone, whereby oil flows from the oil zone into 
said passageway, and utilizing the lifting action 
of the gas to flow the oil up the tubing and 
from the well. 

9. Method for producing a well from an 13C 
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SSteS^ g*y* ^ op Che tub^J^ 
S lEj aTX^S^^ a «J Aowmg assembly for produdng 

zones, a tubing with™ th*» ^ 



:„j ~~ *r. — uciwcca tne casing 

and well tubing and having an entrance port 
in the tubing adjacent the upper zone which 
method comprises providing a one-way channel 
from said port to a common fluid passageway 
m the tubmg, flowing fluid from the lower zone 
up the tubing toward said common passage- 
way, throttling such flowing fluid ahead of 
said passageway to regulate its rate of flow, 
whereby the pressure of such fluid is reduced 
to a value mtermediate the pressures of said 
zone, alternatively introducing and withdraw- 
ing gas under pressure to the top of said 
annulus, whereby fluid in said annulus from 
the upper formation is intennrttentiy forced 
through said one-way channel into said 
common passageway, and withdrawing the 
resulting fluid mixture from the top of the 
tubing. 

10. A well assembly for producing a well 
from an upper zone of low pressure and from 
a tower zone 0 f high pressure which comprises 
a casing perforated to permit flow from said 
zones, a well mbing within the casing having 
a flow port adjacent the upper zone, a packer 
positioned between the two zones m the annulus 
between the casing and tubing, means in the 

™."!L , t CCnt 1 tl ? *»* Providing a 

oneway channel from said flow port to a 
common fluid passageway in the tubing, means 

L5fl £lJT il ? ing a channel for 

fluid flow from the lower zone to said common 

It^F^Jj , means *°f reducing die pressure 
™J*.t«zf from Wr 2 °ne ahead of the 
passageway, and means for alternately intro- 
ducing and withdrawing gas into the top of 
said annulus to intermittently force fluid from 
the annulus through said flow port. 

11. Method of producing a well from two 
zones having different pressures each insuffi- 
cient to cause flow from the well at the desired 
rate, said well having a casing perforated at 
each of saul zones and a tubing containing 
emrance ports adjacent each of the zones! 
which comprises providing within the well 
tubing a flow channel for fluid from 
one of the zones and a separate flow 
cfaannelfor fluid from the other zo™ 

? a ? lels coramumcating with a com? 
mon flmd passageway, flowing fluid from 
tnc zone of higher pressure toward said 
common passageway, reducing the pressure of 
fe£ Si? J^T* *t r d PMM^way to a value 
T^Z low pressure whereby 

?Jf^ of flmd is caused to flow from such 
low pressure zone toward said common passaee- 
way muting said streams in the comnfon 
pasMgeway and flowing the mixture upwardly 
in lie tubing, mtroducing gas in the annuls 
brtweenthecaang andmbing and infecting the 
« same mto said mixture in the tubing, thereby 



70 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



r- — » "»^g pcrroratea at said 

zones, a tubmg within the casing containing 
entrance ports adjacent said zones, means 
within the tubing forming separate flow 
channels from said entrance ports leading to 
a common fluid passageway, resilient check 
valve means in each of said channels to prevent 
backflow to the formations, and means for 
throrthng the fluid in the channel from the 
formation of higher pressure ahead of said 
passageway to reduce its pressure to a value 
lower than that of the lower pressure formation. 

13. A well flowing assembly for producing 
a well from two zones having different 
Sff " C u h ffl6uffide « to cause flow from 
the well at the desired rate which comprises a 
casing perforated at said zones, a tubing whhin 
the .casing containing entrance ports adjacent 
said zones, means whhin the tubing forming 
separate flow channels from said entrlnceport! 
^dmg to a common fluid passageway, resili- 
ent check valve means in each of said channels 
to Prevent backflow to the formations, means 
for throttling the fluid in the channel from the 
formation of higher pressure ahead of said 
W^y* ^"ce its pressure to a value 
lower than that of the lower pressure formation, 
means for introducing gas under pressure into 
«c annulus between the tubing and casing, and 

5ST a m,eame S*> into the mbing 
above said separate flow channels. 

14. A device adapted to be positioned in 
well tubmg adjacent a side inlet port therein 
for controlling flow of fluids into the tubme 
from a plurality of formations which cZ- 
pmesa housing, means carried by the housing 
for retnevably locking the device adjacent said 
ralet port in the tubing, packing means for 
ctoang £e annular space betwee/thHoustag 
and tubmg above and below said inlet port, I 
£m « h0USmg ada P ted to cooperate w th 
W^^J^ 10 f*™' 1 flnid flow from a 
formaoon, baffle means within the housing 

ST^m channeI "teadmg upwardly 

SZJ?H md 8 ***** flow 

channd for fluid flowing upwarfly from 
beneath the housing, said channels tenmnatmg 
mdioke ports positioned adjacent to each 
other^ and reaihent check valve means poa£ 
uoned In each of said channels to preW 
downward flow therein. prevenx 
* S - A . deyi « adapted to be positioned in 
well tubmg ad acent an inlet port therein fnr 
conttoUmg flow of fluids mto ^tSK 
aphn^ty of formations construct ^m 
fflranged tooperate substantially as herein 125 
described wnh refaence to Figure 1 or 
2A, 2B and 3— 6, or Figures 7 and 8 ot 
JW9 or Figure 10 of the accompanying 

16. A method of producing a well which 130 
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has been completed for production from a ing drawings, 
plurality of zones containing fluids under whitp * FATtRER 

drflerenoe pressures substantially as herein PAGE, WHITE & FARRER, 

descrfoed with references to Figure 1 or Chartered PatOT Agents, 

£ 2A, 2B and 3-6, or Figures 7 and 27, Chancery Lane, London, W.C.2, 
8>Kgme 9 or Figure 10 of the accompany- Agents fo r the Applicants. 

Leamington Spa: Printed for Her Majesty's Stationer Office, by the C««™r 
iStdby The Patent Office, 25, Southampton Buildings, London, W.C.2, from which 

copies may be obtained. 
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